EUROPEAN PATENT OFFICE 

Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 



10298216 
10-11-98 



APPLICATION DATE 
APPLICATION NUMBER 



25-04-97 
09109916 




APPLICANT : 



MITSUI CHEM INC; 



INVENTOR 



FUJITA TERUNORI; 



C(E m )A) n 



INT.CL. 



C08F 4/64 C08F 10/00 




TITLE : OLEFIN POLYMERIZATION CATALYST 
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METHOD 



ABSTRACT : PROBLEM TO BE SOLVED: To obtain a catalyst which has excellent olefin 



polymerization activity and gives a high-molecular-weight polymer by using as the 
constituents a specified transition metal amide compound and compound(s) selected from 
an organometal compound, an organoaluminum oxy compound and a compound that 
reacts with a transition metal amide compound to form an ion pair. 

SOLUTION: The transition metal amide compound used is represented by the formula 

[wherein M is an atom of any one of groups 3 to 6 transition metals; R 1 to 

R 10 are each H, halogeno, a (halogenated) hydrocarbon group, organosilyl, 

alkoxy, aryloxy, etc., provided that at least one of R 1 to R 5 and 

R 6 to R 10 respectively is a group other than H; m is 0 to 2; n is 4 

or 5; A is an atom of any one of groups 13 to 16 elements; E is a substituent having at 

least one atom selected from C, H, O, a halogen atom, N, S, P, B and Si; p is 0 to 4; and X 

is H, a halogen atom, a 1-20C (halogenated) hydrocarbon group, an O-containing group, 

an S-containing group, or an Si-containing group]. Examples of at least one compound 

selected include trimethylaluminum, aluminoxane and trifluoroborane. 



COPYRIGHT: (Q1998.JPO 



X)C!D: <JP_41 029821 6A^AJ_> 



THIS PAGE BUNK (uspto) 



09) H#ia#iiw (jp> (12) £fc IS {frF !ft 32t $g (a) (nmmmmtem&n 

#PFqziO-298216 

(43)^19 B ^10^(1998)11^108 

(5D intci. 8 mm^ F I 

C 0 8 F 4/64 C 0 8 F 4/64 

10/00 10/00 



mam*. *m* m*m<D&2 ol (^i3g) 



(2l)fflH#^ 


ftiB^- 109916 


(7i) mmx 


000005887 










(22)0mB 


9 ¥(1997)4)1250 












# *r m m 








llJ P»5\^SP«I*Iffil>tcAT S 1 # 2 ^ 
















* ■ tt % 
























1 1 1 A 






















(74)tt3A 





(54) HM0>£fH ^-k7^>M-&ffl«4tt£*3<fc^U'7Y>«>a-g-^ 



(57) 

[SIM] mitti-yo' 



(a) Tie^ ( 1 ) Tm.ztLZ>m&£mT s wt^s 
t. ( b ) msftitfbgtt , w«sr iv s a** ^ 
j:im ft-f * >-&<i^m> h mutt h ^ < 

Hfcl ] 

Di 4 *fctt5 



( 1 ) 



(A) A&«JRK£ 




n: 4 4 5 

(B) 



c 



> 



c 



3 



DOCID: <JP_41 029821 6A_J_> 



( 2 ) 



EfRFF 1 0 - 2 9 S 2 1 6 



umm 1 1 (a ) Tie-HS* ( i > x'mh&m®& 
( b) (K-D mmikmik-sm. <b-2> sut^-s-^ 

^ML^L *3«fctf(B-3) jBUfcftllTSFfc^ft 
( A ) > RJS L "C -f ^ > # 2: WZrftt h it ntylti* h 'M {fil 
- < h o 1 WTHfc&tt 3&»^»=Srft - 4: fcWSi: f & 

-4l> 7-f >J£&fflJH$E ; 
[fell 



R 3 




- ( I ) 



R 9 



( rt* . M(i)5i«I HSR 3 -6 jfe^Sfl&JIIii 1 ^ t . 

tm^'J'i-SL r^-a^S'*, r'j-o^yS, 

— ('()() h." 1 • . — N ( R 1 2 ) C ( O ) R 13 , -oc 
<()) K 4 . -CN. -NRi 5 2 ££ii-N (R16) s 

=5^)T;L^/Ldil-7<^ ) *r^L. R 1 —R 6 C0~5*>^ 
K:< c L 1 'Xi'lc^JJim^hco^rfcO, * j oR6 ~R 
i f> < v 4, i otiTk^JK^^f-^ST* 0 , * 
7^K' ~ K* ■ X'7r;t$i\&&cr>o-h?)2®l:J±<7)&tfK\<-> 
lim'i L X mi ffM L T ^X i> X < . R 6 -R' 0 1 ^ $ 

ntd. 4 4«i5fA0. 

Aii. s:iiuw— x-^m^-yx^xijXK. m$mmi 

3 1 6 Sxf )«CT £>n L . 

E(i. 0*gR. *3fc. mm. '\D^y. M*. S0t. U 
> Th-V^.-fcL*' W S*^Mtf*iS^< til m<?) 

2 flfltLh«&6«Sv^t=3WS LTf§£7lM L*CV> 

Pii. 0-4^>lEftS:5?L. 

Xi±. 7|<mv:-r. 'vnyylif, 

Jtt4t*S£ . K^JSi^m 1-20 coy \o Y WfcKMfc** 

p # 2 \$±<MQ& (Cti, X T"tf *S$^>»±5 ^ ^ 
|Sl— tt^'ot^tti^. ) 

[ 2 ] m&m. 1 tcia»»* ^ -7 4 



[000 1] 

7 4 ycrM^mzmth^X'hh . 
[000 2] 

[?£BJ<OKftjWWft] 3fl^7 yS-^-fflM^t LTJi. 
[0 00 3] ;»J;5^i>'XJf-M{:ffl^^ 

3 0 9^f8) ^ Xfl/yt'X (4,5,6,7-f h7t H 
□ ^ >-y-yU) iy/Ua-^A^-^o 'J F (#HaBg6 1 - 
13 0 3 1 4^?B) %}£tmhtiX\i&* ttzM-^z 

[0004] $ h izfki&M i^?tis74 >n-&mffl.mk 

tXtzbx.immW-8 - 2 4 5 7 1 3-9&4B(CU. 

[0005] tfz. Organometal lies 1996, 15. 562-569 
[Mes s BNCH 2 CH 2 NBMes 2 ] 2 T-^Six^t'" 
x (df'J;i/T51«) ffi{5^*-ri»Jl]aj«4mi0^tS^ 

[0006] tz\ %x—mztfv * \y 7 -f >1i . nww 
fHzm^^iix^&tiK i&^o^y < yt,ztt?&y® 
ytfSt&tiX^Z. £ fz£M&<v l> M t h.X ^* . 

ttV7 * yn&mtm&£V*\s7 < ><F>n.^&.<r> 
tamm^nx^. 

[0007] 
[0008] 

( A) Tie-fi^ ( 1 ) Tfft $ il S T S K-ftn" 

(b> (B-i) ^m^mn^m, (b-2) ^t^-s-^^ 
t i> i m^^k^t-^h z t *mmt lx 



(3) 



WmW- 10-298216 



[0009] 
IM2] 



R 2 R " 
R' R 5 

(XE„)A)„ MX. 
R 7 "^f^ R* 



( I > 



R B 

[0010] ( . M{ifflJ8SSS 3-6 
M^Sr^L. R 1 — R 10 ii. 2WC|rI— T'tM^r^TV* 

-odfva. -COORn, -N (Ri2) C (O) 
R 13 , -OC (O) R 14 . -CN, -NRi 5 2 £7*fi- 
N (Ri6) s (0 2 ) Ri7 (fc*fU R"-R !7 (iR« 
HHWl — 5<?;>T/M^g£^-r. ) R 1 - 

*OR» -R 1 °co d ^>-&< 1 1 1 o{±*«^WhO 
g"CJ>9. jfe^R 1 — R 5 T5K*ft*S<7)5*><7>2{IJJi 
±^ffi* : Sv 4CjS|^LTS*-?fML T^-Ci «fc< , R 6 
-Rio -e*$*U> SO 3 *>£0 2 fllXhcoS^'Si He jfiS 
LTlS$rfB^cL-rc^L«j;< . mti. 0 - 2 <7)SI5r<:'£> 
0. n(i. 4t/c(i5T'^'3, AJi. 5^fcH-*CkJ* 
3"?TwCi>J:< . ilIJffl*m 1 3-1 6£i<7)J!^£^ 
L, Eli. K*. Aoyy, SBR. iSST. 

T*^$ ft* 2 IUiLt<?>a#5 v HciliS LXWZBfc LT 
^ty<, pti. 0— 4tf>SE»£j*U X(i. *J)MK 
Anyylf. 3*»Bmft 1-20 ^^fbK^a. 

sr 7 * wA&umt. mmx o +/M 

[00 11] 

[0012] Jmmz\%h*vv 4 yi^iiiii, 

(A) TeHR* ( i ) -c*$ii*a^«r5H^ 

(B) (B-l) W»&flML£Hj, (B-2) WliT/li^^A 



*4*Sr< 1 1 lS<7>ft^i:A^^$ixTV»*„ 

[0013] ^bb^p ^ * >m&mmMm 

( A ) jjfSifeJBT 5 MUta 

*^T-fflv^il* (A) «»&«T5 Ht&ftJi. T 

lE-*R3t ( i ) r*Sft.ft-ffc^iirc*6. 

[00 14] 
[ft3] 

R 3 

R J Vj^y-R* 
R' ^v^R* 



^fi- 



ll 6 ^AyR'' 



( I ) 



[0015]^, Mtimmmmssm^m^mm 

[00 16] R 1 — R'Ofi. Slr^lil— TfcWSroT^ 
T Anyyff, ^bl<«S. ao 

—a^i^m. -COOR". -N ( R 1 2 ) C (O) 
PJK -OC (O) R 14 . -CN, -NR 16 2 4fcti- 
N ( R 16 ) S ( 0 2 ) R 17 r^rf,. ^/iL. R 1 — R 5 
<0 o <ti>l -oli7\<miW\-<7)&-Cfo 0 . *>OR6 
-ri Oct) o -h'j?%< t i> i oti^st^h^a-ej)* . 
[0017] Aoyyi^t LTti, tafg. « 

li. P<f-;P. -Xf-^. n-7°obVl% >f V7ot/K n-7' 
^fV7f;K sec-7*^-/P. tert-7 , >;l-. ^>-f- 

/u. ^^f- i/;i-^ b'n&tmiW^mj 1 1 — 2 o<7)iiai/s(i 

tm^Tfo^lVm; 7a-/k -^7^;u, TvYOiV 

t£ b'<7>mmm.=ir$iitf 6-20 or u — /m : <r ti h<r>r 

V -ivmizmUymmi-Wfi 1 — 20 <nriv*iv&fc b" 

cowtmfr 1-5 mm®, i^wm r 0 -;n ; > 7n^ 
[oois] rsuyyiimwmmb ltii, Hute^t 

7)<^atc/sn y y^iffiJt Lfc»*«W A»tL* . W^i^ U 

h 'J x 'J . xf;Uy 'J . i/x-f ;i -y 0 
)V, h'JXf^y'J/l/. 7 x—)iy OJU, y'7i-A-y 

x-7i ';;^f73^(t%ix* , 
[0019] T/UrJJfv-a.h LT**Wtli. .X 



OOCID: <JP_410298216A_J_> 



(4) 



nm^ 1 0 - 2 9 S 2 1 6 



> , V 7" tert-y h * > & fcWtf 6>i'L 

6-y^f^7iy^y, 2,4,6-h 7x.^y^ 

[00 2 0] -COOP,". — N ( R 1 2 ) C ( O ) 
Ris, -OC (O) R 14 . -CN, -NR 15 2 
N (R' s ) S (0 2 ) R 1 7 <fc£U R»— R»'li** 

LTii. -COOCH3 , — N ( C H 3 ) C (O) CH 
3 . -OC (O) CH 3 . -CN. -N (C 
2 H 5 ) 2 . — N (CH 3 ) S (0 2 ) CH 3 

[002 1] £.tzR l — R 5 t^**U>XeD'3^2fi 

nx^m^i-^mmw^tthiz^mmm. mam* 

H 2 C — MezSi— j^N 
HjC — - MezS i— * v -* 



tBu OHe 



[00 2 6] 




[ 0 0 2 7 ] =5r:B. UEtajfl^ . Me(i^f;l-i*^ 
U tBuli tert-r^-^SSr^-to pii. 0 — 450 

[00 28] Xti. AnyylT. ISff 

JR1-2 O^fL^**. ^«/)Fr3&l -2 00^0 



*i. mffitm&zeymzj&fcvx v>x i>xvk 

[0 0 2 2] mij. 0-2?)m$lX$> & . n (i, 4ifc 
<, ftg&m 3-1 emcM^^L. SflsWfcli* 

•>3giR^. K*sf. «k?. ®mm=?. r^mm. 
TXhh^ttm^L^. 

[0023] E(i. mm, mm. ad^. a 
< t i> i«w7E5g**-r &mm&X'h>o , #i ku* 

fflBKLh^aj^Sv^tilS LTSteJBiit L TV vc fc <k<,\ 
[0024] Z<V£ 0 &2^jB$llE?£tite'9~&££ 
LXMfcmziZlTFcO <t 3 & 2 if^tf 

[0025] 
[fc4] 



Me Me 




[0029] Anyyfft LTti, 7 -y«. S*, * 
X. 3->ftf#(ffeil?.. jKSK?ft*s 1-20 <?>.0Ht 



DOCID: <JP_41029B216A__J_> 



(5) 



#gfW 1 0 - 2 9 S 2 1 6 



-?7t\ ^x3rv7l', ^f-'K yx/K i-t^k r-^n 
y<T> T)V* >V& ; y^o^>'f.;K ^D-^-v-- 
/L-, 7rt.#/u-x/K Tyv^f-^&t'^^nr;^^ 

f/l7i- /K Mi^f/P7iz;k x^-vi-7xx /K 
T>' h 'J il\ 7xt>- h U /L-^rifiOT 'J -A 

[0030] mmm^wtf i-2o»ad yyimi&k 

T(i. t h'oJf^a : * h^i^. xh^v, 7°o;^ 

7>^>&£<^T;l :3 3r^S ; 7i7^i/, X^lV 
7i7^y, v^^-;P7iy^v\ ->*7 h^&ifiOT 

[oo3i] ^^mt LTti, mimmttmo 
i»m **7izm®Ltcm.mm. %t>iHz**>vx>vy 

**-K h'J7;^n^^yx;i7t^-l-. 7xx 

>-7.;^7 * h , h 'j^f/Kyt'yAW * 
h , h IM yyf/K>t>X;k7 * h . p-7 ruV 



'OMf > x.)i 7 4- h . *.yf yiv^xKy-g yxjv 
7 * t- & i: <r>7^)Vy =r ^— I-ffi ; A 7 4 * 
-K 7 x X/UX/L'7 -f h . <yiS>VZ>Vy < 
h „ p- h A-x >-7 v ^-7 ^ K f- 'J X f)K>'-tf>X 

/W7 -r 7— h , *z.y? 7/M _ o / <.> -kfyx/vy -r h 

[00323 T-im^mt LTli, .Xf-yl^U/k 7 

>■ V IV . y7x x/l^- U ;l-^r t'co i^fbfcfilEBI >• 'J 
)V; bO^^-fVi^VJV, h 'Jxf ./1.> U/K h'j7"ntT 
/kv- U /K I- >J is? is/Vis U )l\ I- »J 7 x x/L >■ 
U/K ^f;p7x-;l/yij;l/. ^f/py7x^;ij/(J 
>K h 'J h U /U^ U A- . h'J77 +)Vi>- >J )VKc t'CO h 'J 
m.ik*mWi&~> 'J IV ; h LM 1-/V i/ ') tl x.- T)V% t'<r> 

mtfcmwM^ >j >vcr> is 0 /vx. — -r)v h>j* ^/v>- u 
n * +)vt£ \L<?rt4 mwmrn^/vm ■, ho* ^>v>- <j 
jvy x -tv^iLCf)^^ mmmr u — jvmtct'wmfhti 

[003 3] zix^) o-h. ^ayyiw^. smw^ 
*n-2o chmvmm^tz\i7^vy * hm?$)& 

[0 0 34] 




iPr 



iPr 



c 



iPr 
/CI 

Ti 

^Cl 
iPr 



He 



He 



c: 



He 

y CI 

Ti 

^Cl 
He 



[00 3 5] 



[-ft 7] 



;DOCID: <JP_41 029821 6A_J_> 



(6) 



tm^l 0-2 9S2 1 6 



Me 





Me 



[0036]^, JjeflE^K Me(i^ ^)V3k 2r 
t. Et (4x^-/1^*-^ L< iPrlW V7*n f/L-Kar 
rnU tBuli tert-7^-/W*£5Kt\ a^EWftt. -h 

[0037] zKMt^mtmkx-m^x t i 

2«yji£ffi^MtTffl^-C £> J; v\ 

*f|Bjrc-ffi^i"i!>(B-l) *«AiMb^*kt"t. ftft 
WCIiTie^i^WiSl. 2^±^I12, 1 

[00 381 (B-la) -ffc* R a „ Al (OR") n H 
p X„ (5*;4>. R a fc±t>"R b i4. M^zm-X'i>m^ 

^ttJ:<, eaRja^^ i - 1 5 . *?4 t <a i 

(i0<mg3. nti0^n<3. pti0gp<3. qt4 
0gq<3 PfflXh *) „ *'Om+n + p + q = 3 T'& 

[00 3 9] (B-lb) HR* M 2 A 1 R a 4 <3K* . M 
2 (iL i . NaSf;l±K^L. R a 
-15 JftL < 54 1 -4 Ojffl&t3R& . ) 

$ i-t & i k r / w s - ^ a k ^«§7 >i*mym . 

[004 0] (B-lc) R a R* M 3 (iW. R 

jWMfflft** 1 ~ 1 5 . #4 L < it 1 ~4 l»R1t*£tt 



[004 1 ] MB(B-iaH-gi-&WHT;i-$-^'fl:'& 
R a «, A 1 (OR b ) 3 -, 

R a fc4t/R b ti. Sv^fcH— "TriWflroTV^ 
Ti>4<, r»S*U-15, S?4L<141~40 
0&t*S**-*U m(4*f£L<l41 . 5SmS3«om 

-flfcft R a „ A 1 X 3 . m 

(5W, R a UJaRKflfo&'^l 5, 04L<141~ 
4<oMbkS;fi£^L . Xii^NayVJm^Sr^Ls m{4 
W4L<(40<m<3T'^l.. ) T*35ilt*»T/W5 

HR3« R a « A 1 H 3 . ffl 

(^C4», R a t4**M^^* J l~15.#4L<t41~ 
4<0KflaK«lfSr^L mlijffi L<l42^m<3T"£> 

HKsS R a ™ A 1 (OR b ) n X, 

R a fc4t>'R b Sv^twB— TtMro-CV^ 
Ti>4<. tSIWl~15« ff*L<ttl~4<0 

m g3, n(40^n<3. q (4 0 S q < 3 (0W~C3b 9 , 

[0042] (B-la)tJl-ri.TA- a-^A-fli-^Wk L'C 
j: o fl^izte h 'J ;>< f-;L-T^ S A . h U xf-;UT 
/I. 5 - . MJ (t-y^-)UT^ 5 — ^ A . h [) yu t°/W 

/I, -TA- 5 A , h 'J +)VT1V 5 A . h U 



DOCID: <JP_41 02982 16A__J_> 



(7) 



ItUa^F 1 0 - 2 9 S 2 1 6 



tl~T)V S.—^M.Tj: b'CO )- ij u-flV^AT )V 5 — >7 A ; F 

V i y to f /wr ii 5 x^ a . h 'J -f y r;i- s x 

»7A. M;sec-7'-?-n."TM--5— 7A. b 'J l.erl-7'^-H 
5 -*7A, F !J2-.* ^)l-7^-fl T)l S. -^A, F '.; 

S-^^/py^-yi r/t-S— »7A. f ua-^^/^^^r 

/U$X<?A. I- »J 3-^ f-Vl^iy-f-ZUT/W S -7 A . F 'J 
4-.X f- ;t ^ > tvi*- sz^a, h ij 2->< f-;^^- S^b 

y2-Xf-/l.-\^-> ;lT/L-5 — ^A&fc'^ F 'J-JMfcJSTrt' 

H'Jy^P^^f /l/T/U 5 — «7 A £r t'co F 'J i- ? o T/F 
4f/FT/t Sx^A ; ^7x^7^5-^. bV b 
•J ;PT/U 5 — ^7 A& if<7) F 'J T 'J — ^TVF 5 - <7 A ; 
•< y7'^-;WT^5- T >Ay\^ F54 F. y-fy?'f )lT 
/t'SX^A./vf F'^-f F £<7)isT )V*i tVT)\s 5 X »7 A 
;W F?-* F ; (i-C 4 Hg), A 1 y (C 6 H 10 ) 2 (it 
«K y, zlijEom-Z-foK). z<n2xVfo&„ ) 3: 

)VT)V 5 — »7 A ; 4 V 7>./F7VF 5 -->A^ F =5f ^ F „ 

A y 7>;ftvu s z^xh^-y f , -< y t^ft/p s 

A-3=ifyF ; ~JM~)VTlV~i=-*7l,* h^y^. ^*X^ 
;UT;L- 5 -<7AX F=* F\ vT^VFTVl.' $ 7* F 
^£/F££'<7)£/7/F^/FT/F5 — ^AT/^^yH ; X 
?7FT/F 5 x »>■ A * * 4f X F * F\ 7>/F7VF 5 x 
A-bT; # 7" F =3f ^ F t£ £<7)TtV*)VTfl> Sz^A-feX^ 
TVFn^F ; R a 2 . 5 Al (OR") 0 5 ^fT-«§il 

/F-TVFSX^A : yXW/^5-')A7iy*yt i . 
^X^/FT/F 5 —*? A < 2,6-> ? -t-7'f-;F-4-.X f-/F 7 x 
7^>F) , xf^;X>)At'X (2,6-v-t-7'^- 
;Wf^7x/^yH) . y^V7f/l-7;l-5-^ 
A (2.6-v : -t-yf-/l~4-p<^-7iy^vF) . -f '/7 
f^T^iX^At'X (2,6-y-t-7f;H-^f;l-7x 
7 =>r > F ) i:"<7)T/F*/FT/F 5 x ^ A 7* 'J 
F ; y^f^/l/i-^A^n'J F\ yXf^7/PS- 
»7A7 o >J F . > : T'fVFTVF 5 -7 A7 n 'J F . y'Xf 

^s-'jArni f\ y^yyf/wi-^A? 

pij F&t'^J^T/F^/FT/F 5x^^-7-4" F ; x^-/F 
T^Sx^A-feXJf-^P'J F\ 7'^7F7/l-'$- T 7A-fcX 
^r7o'J F\ xf;l-7/L-Sx^A-t7^7Pi bKct'co 
T/F^f/FT/F -x^A-bX^VN^ F : xf-/FT/F 5 x 
7Ay7P 'J Fs 7"0 \Z)V7)V i A > v 7 n 'J F . 7" 
•f-ZbT'l-- 5 -»7A ^ : 7'o 5 F^rifiOT^^rA' S 

T)1$.—t7J± : yXf;l7/l'ix7At F'J F\ 
ll'7;PSx7At F 'J ^i:'«y7M;l7;L ;X7A 
t F'J F ; Xf^n-^-^Ayh FU F\ 7°Db!/UT 
;l,-;X9Ay't F 'J F&^T^^T/USX^A^'fc 
F 'J F^riT^ ?M<7>&MtyZimitZtltc.T)\,*rtVT)i> 



S - »7A : xf->t'7Vb 5 X7AX F J r> 7n 'J F . 7-f 
/WTA'S -7A7 F * 7 o 'J F . xf;l-7;l'ix7A 

[00433 &fz(^\&)\,zm\^&iti!ityi>mm-%z. 

(C 2 H 5 ) 2 A l N (C 2 H 5 ) A l (C, H 5 ) 2 

C00443 Huie(B-ib) izm-tz itsmt LXii. 

L i A l (C 2 H 5 ) 4 

L i A l ( C 7 H 1S ) 4 tcz&mfh Z t tfX'Z & . 
[0045] $ibC-e<75fl!!(C^ (B-l) »^JRfL^fe 
tLT{±. ^f^'Jf^A, x^-'Jf-^A, 7"nt7l-- 
'Jf"7A, 7f^'Jf7A, ^f^7/^y7A7o 5 
F. ^f^7/^y7A?DiJ h\ Xf;l,7/*y7A 
7'n$F. xf;|/7^.y7A?P'JK, 7°nt7l--77' 
*y7A7o 5 F, 7°a tVP-77'^^'7A7 n 'J F . 7' 
f/l/7/7»y7A7aS F\ 7>/l--77"^^ , 7A7o | J 
F\ ^^/P-77'^^ T 7A, yXf;l/v-^y7A, 5/ 
7'f^7/^y7A, 7'fAXf^7/^y7A5>;'*' 

[0046] ifcfi^^rt-C^^Wr/U 5 -7Aft^ 

S-7AJ: r^;u 'J f 7A Offl-^tir, 4 ^(i^o y 
y-itTA- 5 —7 A fc T)V-*)V-??*is*7J± b CMSitZ: 

[0047] Z\iXt><7)o1b. ^mT)V 5 -7 A-fL-^*l* J 
#4Lk\ JJB<0J:"3*(B-1) WWMHt^Wti. IS 

[0048] (B-2) t»7^S~'7A^^yft^ii 
*JKBTfflV^il4 (B-2) *Hr;P 5 X^A^-^v-fC-^ 

#HPF 2-78687 -^#8(C#J^ $ ilT l > h X o ^ 

[0049] t*Mi(?)7^$7Jf+;yii. ?t > sjfr 
u?) i -3 **i6t= «t o -cuufi-r - 1 vtz .tm.m 

SEiigT^s-^A.^fD^, iK-7^*?iii. % 

•flilS 1 -fe 'J 7A*»=5r fO^-fL*^*fiaiS^(c . h 
'J r/Wf/PTA- 5 -7 A^fc'fJD^r^ 5 -^A-fL^ 

(2X>-£y. h/l-xy, xf;ix- f A \ fF7t 
FD7 7>^>*^#:4'T-\ F ')7^=fL7;^-7A 
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( 3 ) f^/- . O-fc'y. h;Lx>tchV.)^ft4ix-)~ 'J 
[0 0 5 0] ^|gT./lSy^>1i. ^fi<7j*S^t« 

* *t ycMm.fr t> ®m± t:i£*fcmmT>\s Ait 

7 * -fr >-*>ttfg«E (3HS S *t t» J: ^. 
[00 5 1 ] Til 5 y^^^UHB-r&PRtCfflv *4>fi4 

(-JS-f 4 5 - >7 Afk^ fc LT(?i|^ Lfc t cob 

[00 52] ZilhCOo*>. h U TlV^rHTlV 5 x *7 

Tiv 5 x*> A^ftji, i mmix't tzit 2 mxtm* 
[0053] r/i s. s*-ry<7)mmizm^t>ti&mmt 

LXli, <y*£y, h>ix.y\ ^->u>\ ?*y^ 

9 "ftt >xc y^mimmn^m. is?v^y?>. y? 

y^mmmmt^m. #vy>\ *t«l m&fcw&m 
e#4fc»±jje»wawt**, mmmft&m* mm 

[0054] i^*^T'm^^ixs<y-fe'>^i§tt<7) 

^TASxr7A;t^Mb£t*;L 6 O'CO'O'-tfXC 

a i ts^-^A i m^mn.xmm i o%ot. » 
y-eytzttLXT*m&ttzi,m®1iX'h&. 

[0 0 5 5] (B-3) g^BTSH^afcRl&U-r 

*^ B JT-ffl^^fti>iuie^Aar5 Kft^ (A) t 

%.mLXJ*ytt£MffcfZ>iliiimB-3) (iiXT. ^ 
*v{M*>Gfc&ihi t^o„ ) hLXii. mn¥i 
- 5 0 1 9 5 0-f-^fB. Vffl¥ l-502036f4^ 
«. #BPP3 - 1 7 9 0 0 5^-&M. - 1 7 9 

0 0 6^i. f#PPP3-2 0 77 0 3^:&$IL ftflpp 
3-2077 0 4 ^fB. USP-5321 106% 

[00 5 6] ^flsWt-ti . /M Xigfc LTti. B R 



k'nWMm ^tLtwttJ:v>7x - /l-ffi 4 5t (i 7 -y 3g 
7 }\riru-ti.uy ^ hij?x-Mn>\ Mix(4-7;t- 

>. M)x(^?7yWo7i-M-t:n>-. 

( p- 1- u /i- ) ^'q >- . I- y x ( o- 1- y ) ;K d >- . h "j 

X (3,5-^f/P7x-A-) ^'o>^ci:^W^ii| )o 
[0057] <i*y&tt£mt Lt{i. fcfc 
( 1 1 > -caSiti fL-^^#(f hixh . 
[0 0 5 8] 
[ICS] 

R'» 

R" 9 R 15 - B® R' 7 

I - (13) 

[0059]Sf. R^kLXte, H + , ^^^-t>a 
*^>-. **V—'yM.j } tty, Ty^—^^f)^ 

y, •fcx-fc-fji+tii-xy N v-^D^rf-A h 'jx-/i 
titty. WB&W&irrhy xn-tz^A^f^-/'^ 

[0 06 0] Ri5-Ris{4, SVHcIa]— Tt^-vTV^ 
fi^fi. h (J 7 -XA ^/t rli'X^AT?^^. h'J 

[006 1 ] frier yt-^f^yt Lri^c 

^ex>7A^f-^-y, h 'JTnhVi-Tyt-^A^f^ 
>\ h , J7'^-/L-T>'^XT7 J i,77^-7f ( n -7> 
A) r^tx^/.^^-^-^-KcO I- *JT>l*r)VTy^~ 

*7J±%tty ; N.N-^W-'J-vA^f^-y, n, 

N-yXf;l/T- 'J X ^ M.^tt y. N.N-2,4. 6-^> ^ 7 

f^r- u x>? a 77 ^-jt >-^r y<m. h-~st iv* ivt=. v 

T/U^r AT > ^x^^^^-Tf >^r if*«Wf 4>ft4 . 

[0062] mfB*7.*xt7A#-M-> > LTft^Wtc 
!±. h >J 7 x -;l-of;X*x>7A#-M- > h'J 
7i-;K it-y^=~^z,titty . h'J (y^frt7i 
xa ) ^x*x>7A77 ^y^rtV; h u r U — ;L 
x>>A^^3r>-^>:'^{f A,ftS . 

[0 06 3] R 14 b L "C(i. ^/^x-7A^f-^y. T 
yqE->7A*f-*^4r*«ff * L < . W iz h >J 7x-A 

^;Urn -r>^^f-^->-. N,N-^ f-A-Tx "J -^£,9) + 
ty, N.N-yiWZlJ-^i^f^y^fi tW, 
[0064] S >f * >"fx-ft^ k L T . h U TA'^f.A 
SJ&Ty t x>72Jl . N, N-yr/i df iVT- 0 x>7x\ts. 
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>TH-V'l'\ M.i7 l J-;l <tX75r-') 



J I 



mini i 

( 7 .r. .i/i • ? ^ 

(p-I- n » n '*>-! 

(o-l- 'M . .1 - s 



;! 'ix-f ->i T^t-^fh 5 (7 

I Mix f/ir>t^OAf h y 
1-7 c;; rn-'T.-ii') MJ 7*0 fcvu 

0>-i> "7 u r 

7 x — >l ) 



• <i r -a ) rj^S^ MJ (n-7* 



=7 (o-h')H ? :t*'V4 
[006 6 ] S.S- 



ff7 (7x1/1 • :r^4:^>7/*if ^ilS, 
[0067] >"'H V a t-^Aigi: LTMWC 

*-Wrh7 i -> • -a ) ft^XfcZifiWTbtih. 
[00 6 8] f t>fl-ffc-&»fcLT. h'j7x- 

;U-^;L^— i v.* v. ( ^>^7Wo7i«;H 
tKI^— K N.N-> ■< HI V;;|j-^fh7^ (^>- 
?7./W07.t;1'1 ) -f-.L-K 7xD-t- b7 
r ^./l ) ;|fU— K h'j7x-;^ 

^jr-;^H^ <,,,) i/s|4 ( IV ) T***!* 

[0069] 
[<t9 ] 

H e (0 IX?)? B — 



^ '] 

' re. I 



CF., ' ix 

[00 7 0] (W. K I (ix*/l-3 
[00 7 1 ] 
lit I 0] 

c:-> 



- (ill) 



Na 



4<1 i 



(IV) 



[0072] #7 > (t^1> LTfiffrWCtt, > m 
T-'fitf^y (14) : t*7, C MJ <n-7>/F) Ty^x 
•7 TO y-hm'L--l- . tX I. F'J (n-7"fA ) 7*y*:— 
-r'^m'U-b. t".X CF'J (n-71-ll-) T>^- 



•7AJ >>yf^*V-h, b'X C F'J (n-7'-FA-) T>' 
t-Oi) F-7^--nV-l-. b'X Cl-U (n-y^/W) T 
y^e^/AJ f*^nnf*#u-b. fx t. Mi (n- 

t'iOT— 3T>-«Dfi ; MJ (n-^-f-iU) r^-"7i»b'X 
( Fr/v.'N^f -f k K^^l-- h ) a'U-H&B 
(in), fx CM> (n-7>;i.-) r>^-' 1 ;^) fx 
( h'T-'^'N-f K Kf*#l'- h ) --y 
( III)=5:t'^E^7 yr-^y^fi^t'VjWbn 

[0073] */hf7 ylt-ktiib IsXStfcmzlt. tzb 
z.m-ti>w<Si-tfyy (14) . i,3->^/k^V^-+: 
5/ (13) . 6,9-^;MN'v"*^'5> (14). F-f 
^/N-f K^-f H-l-7i-;H,3-y*'WS7+.f7y. 

y-T-^'^y. 7,8-y*.^^yf*-t:7y ( 1 3 ) , 2, 

-f F-7,8-> ; y^/U-7,8-iy"^;W<'7>f-'^*:7>\ Ft 
^WH5-( F-ll-y^-;l~2,7-^/l-A>7>-T-^^7 
y. MJ (tt-7+)U) Tyt-^Al-^iWNf'^-fy- 
F, F'J (n-7'f^) Tls^—*? l*\-ij)Vt\*7ynff)X 
U — F. F 'J (n-7>;P) 7yt- ^7h\-il)V>^Y^fil 
•fc\s— F . FU (n-7'^-;F) Tyt- «7Al-FU^-r^ 
yj^-l-Zy/Uv^^.-ltV— F. F'J (n-^T/F) TV 
t-i7A7'Ot-l-*^A'Hf*-fU- h, F'J (n-7' 
f-;F) ^A6-#/F;vr##F'-F (14). F 

'J <n-7"-f;F) Ty^—^7J^-fj)VJ^i]if.\y—Y (1 
2) . F'J (n-7'^/F) Ty^—^lX-iltV^yirii 
F (13). F 'J (n-7'fyl-) T>^--7A7,8- 

^yw^y-T^^F— F (12) , F'J (n-rf-yF) 
ry^-^Jua^-y^^^y-r^^F-F ( 1 2) . 

F'J (n-y^/F) 7yt-<7^Kf*M F7-f F-8- 
^f-;F-7,9-^;Fy<>>yir^^i^— i^j ( n -7'f- 
/F) Tyt-^A^yf^A^f K^-f F-8-xf-;l-7,9- 
y^/FA^y-r^-nV-F. F'J (n-^f-H) ryt- 
^A^yf-'^'W F'7-^ F'-S-7"^-;l~7 ) 9-y^/UA\'7y 
T/y^F-l-. MJ (n-r^-;F) Tyt-^A-vyf// 
•>vf F^-f F-8-T'J/F-7,9-> 7 */F.'\"'7y7 i ^--KF- 
F. F'J (n-r-NF) 7y ; £-'7A'7yf*/WH7'f 
F-9- F 'J y< f^v 'J Vl-7, 8-y' ODViVt >t* tfV- 
K hi) (n-7>/U) 7yt--?A9yf*A^ F 7 ^f 
H,6-y7"nt-7-*yl/^ y f *t:y- Fi-t'OT- 
^-y^ia; F'J (n-7'f-;F) ry^t-^Afx (y-Fv> 
F'7-f F-l.S-^^xyT-'-KF— F) 3-*N*/FFBrtS 

(ill). F'J (n-7>;F) ryt-^Atx c^f* 
Fy-f H.S-y^A^yf^^F-M #;i2J£ 

(III). MJ (n-7"f-/F) 7yt-')At'7 (^yfA 
.'W F"7-f H-7,S-y^;^^yf*-fl/-b ) 3.'^ 
FiSS(III), h'J (n-T-T-./l ) T-y^-^AfX ( <7 
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Vn*f])\A by A V-l ,%-i?ji)V'^v : rf]i£\s— b) 
— -r^/MBHS (III). MJ (a--7+A>) Tyt-^At' 
X WVTrfjfsA by-i b-7,S->- ft iW^y^ft^U 
- 1- ) Mtttt (HI), MJ ( tr^f-A ) rytz-)Ah' 
X (*?>ifi]>\A K-T^-^^/^^^r^^U- 
— h- ) (III). h'J (n-^f-yp) r>^-r>^h" 

X ( y +>\4 H -5 4 K-7, 8- >>< f-;W7 , 8- isj&tW ^ > 

ftiifiv—Y) din, bu (vx--r^-)i) r>^ 

j^Ab'X (Jy-)\A by A H-7,8-^^-/V-7,8-^ 
/k'N^V-f'^^L.-— h) ^OAigSUII), h'J (n-7* 
?-;!-) T>"t— *7Ab*X ( h V7utt-7 9J\4 by A 
F-7,8-v'^/I-.- , ^>T^^^-h ) (II 
I). MJX lb<J (n-7"f-/l) T^t-^A] (<7 
y-rA^A by A b-l-A^'^yrAXV— b) 9V3 
AffitJg (III). fx ChU <n-7>;W) r>'^-^A) 
fx (^yy-'A^A by A b-l-ft^.'^y-fft-^v— 

b) -7>tf>mm (IV). fx Ch'J (n-7"iW T>- 
fx {*7V=fi])\A N'7^f h*-7-#;WAi7>' 
-r^jKU-h) n^Mgig (in). b*x C bV (n-7 
fVl) TVt-^A] fx (*?y^ft)\A b'yA K-7- 
*;W\"-)yf«^l/-h) — -/^/Uigla (IV) ^rfc^ 

[0074] ±ia<7) i 3 & (b-3) -f :*wtM j-y&it^ 

«0 i 5 ^1^17 5 Hft^-tt ( A ) t . (B-l) 

mit&M, (B-2) ^rfsr^s-^A^v-fk-^fttij:^ 

(B-3) A*yitA * >iHt-£Mfrt>mi£tl&'J?%: < b i> 

lm^it^m (b) bthiz, &wcj6tT 
-j %mttmm < c > *jBv^;ttT#s. 

[00 7 5] ( C ) atffrfrKStt 
afc^HBf^fclJCt-rfflV^^S (C) mk=?#&tii 
li. ISf&i fcttWAkOfl^ftT* o T . 0-3 
00/im, »4L<tt2 0~2 0 0*tmtfMHti^l,^L 

LTti^JLWffiHfcW^i L< . JlffcSW^iS i 0 2 . 
A 1 2 0 3 . MgO. ZrO. T i 0 2 . B 2 O s . C 
aO. ZnO. BaO. ThO a &if. ifcttifL&fc 
*tfift^8j. fci: £if S i Oj-MgO, S i 0 2 -A 1 2 
0 3 . S i 0 2 -T i 0 2 . S i 0 2 -V 2 0 5 . S i 0 2 - 
Cr 2 O s . S i 0 2 -Ti 0 2 -MgO%b'&&m-f&Z 
btfX'th. Ztlt>?)#X'S i 0 2 feitXA 1 2 0 3 
mtttUz'M* < fc t 

[0076]^, iJaiWBMBfcfctiiWi^N a 2 c 

0 3 . K 2 C0 3 . CaCO a . MgC 0 3 . Na 2 S 

0 4 . A1 2 (S0 4 ) 3 . BaSO, . KN0 3 . Mg( 
NO: ; ), . Al (NO,) ;i . Na 2 O. K 2 O. Li 2 

o^b'comm^, mai&. «s. miimm-ft&^i 

X\^X tiLo^i^u. 



[0077] z<7>£d% (o m^mmitmm.tiX 
\>^tnna.mt. itmwffl) { 5o^- 1000 m 2 /« . 

*f * L<(±1 0 0-700 rr.2 /" g^Sffltfe 0 . BJl 
®m { 0. 3 - 2 . 5 cm 3 / s ^4511 (C //M 
* Lv>, ISfflftti. 10 0—100 orj. 

*?± L .<ii 1 5 0 — 7 0 0°CX-Mf&LXm\>iZ>h&, 

[oo7s] s^ic. *%>wizm^z>zbr>x$imi. 

(Ob LT(i. ?4fl// 10-30 Ojumtf)S 

>'. rDtl/>. 1-7't->-. ^f/hl-^yf^l'i:' 
«7)K«^iSt* i ' 2 — 14«a-tl'7^S: ±fiSc* b L 
TilSSilS (*) «-&*4fci±t=yi'^^n^-9- 
>\ x*U> $:±f&-frb LX&J&Ztl&M&foh L<(± 

[0079] *muz{&&*is? < vmsmmmi. ± 

IB^ctd^Sf^JRTS Hft^Bs (A) fc, (B-l) ITU 
AWt^B), (B-2) ^rtBT^Sn^A^^^BjlsJ: 

^(B-3) a *>\tA *>m\:-&fofrt>mixti?>'j?%< b 
1 1 m<7)it-&ty ( b ) t . ifiswcjct-rtaa^^Hi* 

( c ) fc *^^r S . lit:. *3tmzW>& it V v 4 >m 
[0080] S^)SStti. SWf! 

(1) gc* (A) fc, (B-l) *t«^»fb^. (B-2) 

T A- 5 A^J-dr y^lfttj J: tf (B-3) ^ ^ y ftA * V 

m^k-^hWiiTx^'yti:< b h i momt ( b > ( ja 

T*t (B) j 4:^3. ) k^ffiBoJttfCS:^ 

(2) (a) fcift* (B) z^tbtmzittzimzm. 
^mzma-r^m. 

(3) ^ (A) bf£& (B) ^^i^SfttS-^fcttKfife 

foiv^ ( b ) ttt«<ojiurr«^«t«iirt-* 

Z\<nm-&im (B) (i. [51-T-iM=S:oTr»Ti 

(4) ^ ( A ) Srm¥i^ttfflft: ( C ) WmLtMim. 

(5) ( A ) fcjfcft- ( B > fc ^^fi^tl^ ( C ) (C 

(6) iS* ( A ) ( B ) b JtMtttmfo (C ) t 
tUtL^jtt^fiJc^. *JJ:WR«-(B) frffSOlIffT-a 
^•fl(^n-r^^a» <r^%£« (B) i±. |S|-Tt, 
^=Sr-?TV^"C t in. 

(7) BSWMB) ( c ) tefiftLfcftHlfiS; 
fci^^r (A) &{iMcoMJ¥xm.-0rmzmu-f& 

*Jfe. 

(S) eJc^- ( B ) *mHq*ffltt ( c ) tfi»L«IB»R 

tj\ ( a) . axx/mt ( b ) £ffig<Dii«irefi-£ 
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[ o o s n jja^oaie^ttfi* < c ) tzfcft ( a ) *> 
J:zs ( b ) 3^ffl»s*ifeffl»wittiift«-J43i-u7 < > 

mfob LXRfcmzit. 7*DA-y, 7*?y. ^>-?>\ 
y . ^7?>\ y . K -r # > , *T 

yy\ *Tii ~>? n^y? y%t'<nmmmmt?km ■, < 

y-tf>, h;i-xy, ^^uy^t'ffmwmmt^m ; x 
fl/>7D'JH\ ^nyKy-fcfy, y^on^^>tt' 
<7X> \ o y > ffcMbkil 4 fc ti <! ii 4. cofi^FSr t" * W 
ftifcj&fcs, 5T^7 -f y sir Ltiv^;h 

[0083] ±!£<7)J: -)^U7 ^ ym£ffittS££ffl^ 
4>cr>m£;*ino{,zmLX, fcfr (A) tt, 
RJESS 1 'J y h/l 3 0 . »»1 0" s — 1 0- 2 ^fc/K if 
^K(il0-'-l 0- 3 *^>&l>,£d&*Tfli>>4>ix 

[0084] lfcJHB-1) 12. j£#(B-l) fc . Rg^J- ( A ) 
*t>0)S&&nMrP (M) y.CT>*:)l-)t C(B-l) /MJ j&\ 
ilSO. 0 1 — 5 000. &£L<(iO . 05 — 200 
OfcfcSid&jtTffli^ftS. J&JHB-2) (2. J&#(B 
-2) "fWTiWS-^AflFPi:, jft^j. (A) fpcr>W^±m 
W-.=r (M) fc^/Ht C(B-2) /M) *«. jiffi 1 0 — 5 
000, Jfit<tt20-2000i:52:SJ:d^:*Tffl 
V^iX&. Gfcfr(B-3)J^ J&fr(B-3) i:. fifcfr (A) 4> 
vrmZ&mW-Fr (M) fc^/t/Jt C <B-3) /wn *«, a 
#1 — 1 0. #4 t<iil-5>:'5:2>j:d^:fiT'fflt^ 
ix£. 

[0085] ttz, zcox o ttv? * ym-smmm*: 

m^tz^vy 4 yoygfeMXlt. MIX- 5 0—2 0 0 

°c . n± l < ti o - i 7 o'cowmvh h . s-^-etj 

(2. >l?i??i?JE~l 0 0kg/ cm* , ffiKligE- 
5 0k g/c m2 (7)^TT'S)>3 . a£RJfb<2. @# 

i: ifiV §1., §6 CS-^KlESfePNOSSS: & 2 RfcUhK 

[0086] f#^*U>*U7 i fcP>ft=Fm±, £ 



>'i:LT(±, x-fU>-. 7"oh^>\ 1-7 t-/ l-^>- 
f-> . l-'vdf-ty, 3-.X -tJI-1- 7"t>\ 

>T-y\ 3-x.^-A-i-^yry. 4-^^-/u-i-^.>-f> . 

4-^^-;t~l-^3r-t>\ 4,4-v".Xf-A--l-^ d f-t>\ 4.4- 
>-><-f-;u-i-/<>'7 : -y, 4-xf-;l~l-'v*f-b>\ 3-xf-;P 
-l-^v^r-t> . 1-^-^t->-. l-r-b>-, 1-F-r-fc >'. 1- 
fh7fty. l-^Jf-tfT-ty. K?^fty. l-x 
-f 3 -tr > ^- ii'iO^*^^ fC* J 2 - 2 0 05 a - * U 7 -f 

l- ym^t'crmwm^'-iHl^ ; K-ii y fn^y- 

yf-y. ^^n-N7*T-y, y;u*7i ^>\ 5-^^-2- 

y/Utf'/M^y, f h7y7DFfty. 2-*^)V-\A, 
5.8-^^y-1.2,3.4,4a,5,8.8a-^-^^t Fd+7^ 
W y y^r if O^K^ U 7 y^r if Sr ijstf & - * V T'* 
4. 

[0087] 

[JMIJcqSMI] *^ a Jt^-S»^-u-7 ^ yS-^fflttJUi. 

[0088] *%mz&h*\,y ^ ynMAIfflt. mi 
ffi^n^i/7< ya^^f#4c 

[0089] 

[0090]^. *HttMfc:&tvt . ®PS^)S 
( [77] ) ti, 1 3 5t. x^'Jy4>T«L^. 
[0 09 1] 

[ hsim 1 3 ftttizmmmm ttz^n i o o m 1 

?xm$- 1- 7 k-yc^r^ y 6 0 m 1 $r^AL . # 
V>Tl-^^-fey«r4 0 m 1 ^AL^_, CtlSr 5 0'CtcS 
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